Effect of caffeine on the expression pattern of water-soluble proteins in rice (Oryza sativa) seedlings.
It has been suggested that caffeine acts as an allelochemical which influences the germination and growth of plants. The effect of caffeine on the expression profiles of proteins was investigated in shoot-root axes of rice (Oryza sativa) seedlings. Two-dimensional difference gel electrophoresis combined with Matrix-Assisted Laser Desorption/Ionization Time of Flight/Time of Flight Mass Spectrometry was employed for the separation and identification of proteins. The results indicated that amounts of 51 protein spots were reduced and 14 were increased by treatment with 1 mM caffeine. Twelve rice seedling proteins were identified. Down-regulated proteins were β-tubulin, sucrose synthase, glyceraldehyde-3-phosphate dehydrogenase, reversibly glycosylated polypeptide/α-1,4-glucan protein synthase and cytoplasmic malate dehydrogenase. In contrast, up-regulated proteins were alanyl-aminopeptidase, acetyl-CoA carboxylase, adenine phosphoribosyltransferase, NAD-malate dehydrogenase, ornithine carbamoyltransferase, glucose-6-phosphate isomerase and nuclear RNA binding protein. Possible alternation of metabolism caused by caffeine is discussed with the protein expression data.